Loss of p53 in F-MuLV induced-erythroleukemias accelerates the acquisition of mutational events that confers immortality and growth factor independence.
Erythroleukemias induced by Friend Murine Leukemia Virus (F-MuLV) involve the insertional activation of the proto-oncogene Fli-1, and the inactivation of the p53 tumor suppressor gene. While the activation of Fli-1 is an early, primary transforming event, p53 mutations are correlated with the immortalization of erythroleukemic cells in culture. In this study we have further analysed the role of p53 loss in F-MuLV induced erythroleukemias by examining the progression of this disease in p53 deficient mice. We found that p53-/- mice succumb to the disease more rapidly than p53+/+ littermates. Additionally, of the 112 tumors generated, 19 gave rise to immortal cell lines, eight of which were derived from p53-/- mice, and ten of which were from p53+/- mice. The ability of these primary tumor cells to grow in culture was associated with the complete loss of wild-type p53 in these cell lines. However, cells from many of the tumors induced in p53-/- hosts did not survive in vitro. These results suggest that the loss of p53 does not directly immortalize tumor cells. Instead, we have evidence to suggest that the loss of p53 promotes the accumulation of mutations that are required for survival in culture and that are capable of accelerating tumor progression in vivo. Indeed, mutations causing expression of the growth factor gene erythropoietin (Epo), were detected in two of seven Epo-independent cell lines from p53 deficient primary erythroleukemias. Moreover, the mechanism of activation of the Epo gene in one of these two Epo-independent cell lines involved genomic rearrangement, that is a hallmark of genetic instability. We propose that, in F-MuLV induced-erythroleukemias, p53 loss may encourage the accumulation of further mutations, subsequently conferring a growth advantage and immortality to the transformed erythroblasts.